PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -239 1 64 

(43)Date of publication of application : 04.09.2001 



(51)Int.CI. B01J 27/049 

B01J 27/043 
B01J 27/045 
B01J 27/185 
B01J 35/02 
B01J 37/03 
B01J 37/34 
C01B 3/04 



(21 Application number : 2000-057978 (71 Applicant : KOREA RES INST OF CHEMICAL 

TECHNOLOGY 
SEIKYUrKK 

(22)Date of filing : 29.02.2000 (72)Inventor : PAKU DECHORU 

HAKU SHINKYOKU 



(54) CADMIUM SULFIDE-BASED PHOTOCATALYST FOR HYDROGEN GENERATION ITS 
MANUFACTURING METHOD, AND METHOD FOR MANUFACTURING HYDROGEN UsiNG THE 
PHOTOCATALYST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a cadmium sulfide-based photocatalyst for hydrogen 
generation, showing activity not only in a visible light region adjusted by an optical filter but also 
in a sunlight region to increase the amount of hydrogen generation and having a semipermanent 
lifetime, and to provide its manufacturing method and a method for manufacturing hydrogen 
using the photocatalyst. 

SOLUTION: This photocatalyst is represented by chemical formula 1, m(A)/ Cd[M(B)]S (wherein 
(m) is an electron acceptor consisting of a metal subjected to doping and is at least one kind 
selected from the group consisting of Pt, Ru, Ir, Co, Rh, Cu, Pd, Ni, and their oxides; A 
represents the weight percentage of (m) and has a value of 0.12-2.50; M is a metal selected 
from V, Cr, Al, and P; and B represents the mol% of M/(M+Cd) and has a value of 0.05-20.00). 
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(57) [gfl] (fcjBS) 

wmm mmmmit^ 1 

[fk**l] m (A) /Cd [M (B) ] S 
£^L, Pt. Ru, I r, Co, Rh, Cu, Pd, 

T*. 0. 10-2. 5 0<D<I£#TS«> M«V. Cr, 
Al, P©«f»*>e>8ffi£tlfc&H?&!?, BUM/ (M 
+ Cd) (D^W^ttOT, 0. 05-20. 00 
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&mm.m<tt} ks *l (c d s) 
[fk^ i ] 

m (A) /C d [M (B) ] S 

^L, Pt. Ru, I r, Co, Rh, Cu, Pd. 

T% 0. 10-2. 5 OOfifcttS. M«V. Cr, 
Al, P<0**^ajR?tlfe*JR7?*0, BttM/ (M 
+ C d) <0^;l/%£*1- i<DT*. 0. 0 5-2 0. 0 0 
3o ) 

[»#E2] Cd : SOt/Mtttl : 0. 1-2. 8 

*F5*i» (Cd S) ^ttttifi. 
[»*IS3] Cd : SOt/Wttil : 0. 6-1. 4 

*h5*a ccds) mm* 

MI5MOf@^0. 0 5-2 0. 0 0t& 

CltlfC, SJStlttTHz S, Na 2 S©^-fftfr 
lMnx, gtiUfTCd [M] SftiSftfcit. pH 

* (SSfD Sfifl^fc 10 5-12 OTOgJT?? 1.5- 

3. oi«njt«seM?«^fi. c©gji?nrcHuiBCd 

[M] SttRttt. «*50ttEmd*ft^**, MEm 
0#5fitf£%ttJK0O. 10-2. 5 0fi»%£&3 

*K59A(CdS) ^3t«l«(0»ifim 
[tM 6 ] MEM^itSmt V C 1 3 , V 0 S 0 
<, VOCh, K! CrzOr, Cr (NCh ) 5 , 
A 1 (NOi) j, A 1 C 1 3 , H 3 P0 2 

*M*3S4$fcl4 5E«0«{k*K5'>i» (CdS) & 

[WiltIS 7] StCm^fk^HlttHz PtCh, R 
uCI 3 , Co (N0 3 ) 2 , C0CI2, Co (CH 
3 COO) 2, R h C 1 3 , R h (NOs ) ! , I r C 

1 3 , N i (N0 3 ) 2 , N i C 1 2 , Pd (NO3 ) 

2 , C u C 1 2 , C u (NOa ) 2 , CuSO. fC,J:5 

£*SIIl3R84S;fctt5K«0fc{fc*F5*A (Cd 
S) 

ttzmmi&is.vmittivs.vL (cds) 



(2) 2 0 0 1 - 2 3 9 1 6 4 
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9 1 mtfPt SSMfiO&lHi, 

KKOSMb&FS^A (Cd S) £jfctt»0i!fi&5i8. 
1 0 ] MKllMSgii 3 0 0 - 4 0 0 "C Xh 

zctmwLttzmmmmmitijY^i* (c 
d s) %mmmm 0 

1] huKC dSW&ttC d SO. • Hz 0 
StfCd (NO3 ) 2 • 4H 2 OZGtSZ t&ft&tt 
10 Sfll*94Srctt5E«OBttft*K5 , >A (CdS) % 

[mm 12] rni'Pt {£fti)fci&ig$ 

iox sig£®c-§ty c t * & II** 4 * fc tt 
5E«©8MI:*F5*A (CdS) ^3tftB«0«JK 

So 

[flt&H 1 3 ] W*H 1 ia«0ft«&*. m?&4f* 
£LTNa 2 S£0. 15-0. 4 0^, ilTrJpJtL 
TN a H 2 P0 2 £0. 20-0. 5 OZflljUKfykk 

mmxwm&t, awLa^s. ^7^;v^ (li 

20 g h t Filter) -e§H8?ftfcnJlSttS&«fi!>tt 

[fiM 1 4 ] BttiHRJS&fttt 1 0 — 6 0 °C oigas 

[000 1] 

*ott6fcfiWt*i*if««Wilft:* F5?A (c d s) 

[000 2] 

[0003] 7k«*»at*7?Si: LTfi£*ffl^enr 
[0004] tfrb, cne>o^?i(ii@*W(c^<©i 

50 */l/#-*&Bi:**fca. i*LT^WT'«*t\ fk 
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tut, Mffe-r^WRoaiti^BM^nncftft-r*. 
^•5, mm^mii, m^b^rab, *m*ic 

[0 0 0 6] tM»fc£1*0JB»fcLT#ttt*7k 

[0007] Tkft^zkjK^^wtSig-rsatBicfi. 
ifi^ag^nT^s hot LTfflmzmvz&nftm 

it*<omt£iz'}>it<, a^mmme z- i 9104 

5^, (r]6 3— 1 0 7 8 1 5*1, HT«IC« 
[0 0 0 8] MiEB#B1#IBHB6 2-1 9 0 4 5mt, 

%±Mjtm\t£®ttKmmtLTmL, Na? S7j<?§ 

0*1^886 3 - 1 0 7 8 1 5^«. ^7i:7;U# 
-)]/imW.<0%ft®fcfo\t «fc 5 7jc**f!4S 3 c * 

ffitt. **£J8»C$^T, ?©?!£«# 1 0ml/ 
0. 5gh rUg.t#%K'P%^h^o®mt)' i 3borco 
[0 0 0 9] ffSE<0&0%®m&ZB®.t%rctb<Dt><D 
t LT, *£9l*<cJ:«ftlS1ffitiMHg9 5-7 7 2 1 
•ff, 1195-30416^, (§196-4421 4*§tf£ 
If ^ftSo H5RHH^WffiMS9 5-7 7 2 1 ^<DWfa 

[0 0 10] [<t^S2] 
C s (a) /K< Nb, 0,7 

(iluEfb^S 2 ?, ai±K, Nb 6 0.7 
C s ©SftifcaVf S1H#$T*. 0. 0 5-5. 0© 
) 

[001 1] cojs«tt«wi»c«w-p*o. 
&«w8»{sSffi L*it ntf ft 5) =ftv t ^ •? mm 

[ooi2]^lt, mmmmmmm9 5-3 0 4 
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Lft < T fe ^lOTKiR^HtaoJ: 9 ft fiiSTJiftSWKa 

[0 0 13] [ffe*£3] 
C s (a) H (c) /S (b) 

(MEit^ 3 t% a immcfttz c s oxsa** 

■flfiSft^T, 6. 0Ji(T<Dtfi£t1"3<, HtiNi, 
Co, FeO«t»*»6»R«tlftttj)MlfP. Cs©$& 
10 ff, ^ft 3&©?£D, ctt (Cs+H) left 
tiHOMS^^-ftOT, 5 0. 0WTO***F 
tli. SttfifcT?, Zn^Stfl : 0. l~2. 8©* 
;Wt*Wt5S*"6SZn S*S3»*SU bttZnS 
3HB***0*«*OOS»*T. 5 o«rt©#£t 
t*. ) 

[00 1 4] cogffitt^aoasicjRiFTSo, tits 
T^^wmtsMiift Lie zm^mzmt 5 fc ^ 

a *tftSljSW»*««. tt&©*ftftv> LSStttHS 
j£tf&3. -tr>£2» (Cs) ©<fc?ft77l/* 

1M159 5 - 7 7 2 1 ^©jf^tcjt^Tafisniip-rs 
[0 0 1 5] ttn, fflmm&tm£9 6-4 4 2 1 

$5. tut. mnmm<o^\tm< . m^m? 

30 fSftfct*. 

[0 0 16] [ft*S4] 
P t (a) /Z n [M (b) ] S 

(HufBfk^S 4 T', a tt3l£ftBK*0 P t (onMgftmz 
/Tib, 0. 1-3. 5cDfi£WU MfiffiiftWST, C 
o, Fe, Ni, P ©(ffrSSftS nfc 1 ffl®7C^T-$ 

[0 0 17] C©fi*fiifc©SfcfTgi*fcE«K, mile 

toDlCP t T'H-kf>^ (Doping) -T^Ctlcj; 

mm < , 7km±mm'ps. *>tt»tw mm? 

1 L Tfr 6 S tf ft» L ft tttltf ft 5 ft Ir^tf ia±ow 
[0 0 18] 

a . ?t 7 ^ /u ? t*ibsi * n fc piajttWRWT »t r*ft 
50 <, mmmm^KMkmm*L, 7mtm 
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[0 0 19] 

*S**B8£fflfiWfc*K5*i>. (CdS) £3tfeM!fefc 

So 

[fl#* l ] 
m (A) /C d [M (B) ] S 

*SU Ft, Ru, Ir, Co, Rh, Cu, Pd, 
T, 0. 10-2. 50©<f£WfS o MttV. Cr, 

ai, p©tf*^aiR*nfc&a-efeo. b&m/cm 

+ C d) ©^;b%%7jrf 0. 0 5-2 0. 0 0 

[0 0 2 0] Sfc, MOmtfO. 0 5- 

20. 0Otft*J:?t. CdRtfM£*|f 
j§IL^, Cftfc. gfcfofcLTH* SX«Na* S 2 
fitZitfTCd [M] SfcMlSrif, pH*<7 

nmrnrnzm mm) ^mfuvnmmt^. c© 

fHStetifcCd [M] sajBHftK. m#<Dm$fi{t£® 
Z, m©#£itf0. 10-2. 5 0lil%i:&3£? 

[0 0 2 1 ] *ft9Jtt. *3ffi&<Dffimt 

Hit, *58WCJ:53t««%. lW?{*£LTNa 
2 S*. S/fJOtCTNarh P0 2 ^ftlfilinifc 31 

[0 0 2 2] 

izmmtho fluEfk^si (cfc^T, m 

(Electron Acceptor) T*. K— tf V 
7£S&7]rf &©T'&9, Pt, Ru, I r , Co, R 
h, Cu, Pd, N i ©WP&WRSftfcSMXttiltl 

soKttT-^o. o. io~2. 5oaa%ofi^ « 

T5o 0. 1 0*$©if£, 7j«4«^fgTL, M$ 
©$£tt#S<*5fc^5P«ajitf&!}, SB, 2. 5 0 

[0 0 2 3] AM(dgta£tl«jft#MttV, Cr, A 
1, P©4 , fr5ajR?ft7c7rJflT*£9, BliM+Cd© 
Ml£*;U%T*7BL/cfc©T*, 0. 05-20. 00© 

fc^$HM*4i;*. so 
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[0 0 2 4] CdfcSOHOat/Wtttl : (0. 1- 
2. 8) T*£D, <fc9»SL<tel : (0. 6-1. 
4) as«ftftMi©^«i:o«HrtT%S? 

[0025] ^tmmom^mas^z, m#p t 

LTCd [M] S±tcP t tfF-£>$fi£ft*J:$»cffl 

itsaesi^ iff i^mtixit, mntc 

C d [M] SitratCH y drogen Hexach 
1 o r o p 1 a t i n a t e (H 2 P t C 1 e ) £jjQ 

U m (P t ) OtfltfO. 10-2. 5 0fc*5J: 
0lClfz'&, Cft*. pH#7 £&££TvJ<T*}7t#U 
1 0 5-1 2 0°CTJ1. 5-2. 5R#lffl*2eftStffc 
ft, 3 0 0~4 0 0°CT'l. 0-2. O^rKBEffc^jR 
L-, 3 0 0-4 0 0 °CT'l. 0-2. 0il7rJM£tf5 

mmifibftZo 

[0 0 2 6] m&P t T&Hf £<9#£ U'Slfi 
fldtLTtt. IfWcCd [M] SttWcPtt*^ 
m*3£Lfcfl:£ft*aKL. COmOttiilrO. 1 
0-2. 5 0®ffii:&5<J:3fciin*.fc&. J:<jf*S€ 

-fcSSftTl. 0-5. OftHWaSU 10 5-12 
O'CTl. 5-3. 0RtlB!J|£tai;*-tffc». 3 0 0- 
4 0 0'CT'l. 0-3. OBfP^fttMb, 3 0 0-4 
OOtT'l. 0-3. 0fflm7mtil2**1Slls1Wlf 

[0027] pit* Y-eyyznrzftMmmmicts 
^t, pHzncmim, &mL, mmxsmnM 
w%mm%mm, miczvmftrcmm*, 

«?§§<*T'S5 P t *tt#fc#Hte«8f1-5fci&?fc 
£ 0 JWprjJSfc. H 2 P t C l 6 OJB<|gT«l«©«)i 

fc*F5">2» (CdS) ©HE£!£14{r:£-t^i:& 

t. awsnfcs tis^tTP t stcgftL, ;:n%3 
00-4 o o°c<DM&-emtm7z%®%T>-fem?$z 

JftjStSfc. Wu r z i t e«jgfc:SE»?n5. Cft£ 
3 0 0~4 0 0 o C©?agT'l. 0-2. 

c i: t «fc 5 , t?«Si*-c** P t P t 

(o) ician*tf*ci:tfT**. ±o»SL^««a 

gtt3 2 0-3 8 O-CT'S?.^, CO^H^nSl 

[0 0 2 8] Cd*d*Lfcfb**0«i:LTI4CdS 
O, • H 2 OSlfCd (N0 3 ) 1 • 4H 2 OI&Eim 
»f6tl, M%^*L7c{t^%©0IJtUTttVC 1, , V 
OSO< , VOC 1 3 , K 2 C r 2 Ov , C r (N 
0 3 ) 3 . A 1 (NO3 ) 3 , A 1 C 1 3 , H3 P0 2 
4H««*»f 6*1*. m*A*Lftft<rtHO«i: LTtiR 
u C 1 a , Co (NO:. ) » , C oC I » . C 0 (CH 
3 COO) 2 , R h (NO3 ) 3 , 1 r C 1 3 , N i 
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(N0 3 ) z , N i C 1 2 , Pd (NOa ) i , C u C 
li . Cu (N0 3 ) t , CuSO, fcJfjWptf&h 

[0029] Mmwivhzxmmczmmmw 

Sim 9 6 - 4 4 2 1 4 *fpfi. 1 8?x y ? 

[0 0 3 0] *fgB^(;:J;5-^J560ff»^tt57j<^S 10 

SZO. 15-0. 40^)1, WftmtlTNaHz P 
Ch £0. 20-0. 5 0*/Uta*fcl#ft^L2#l 

Lfttf6 5~8 51C©l*, 0. l~5lW±0£ttT*ft 

7 * ;i/*TBW*ftfc^ajiai««©3ifiRtf*ii)tt*!H 

[0031] cct, «?{ft^fttl^iJ<7)zifii» 
KHttsctA'as-eabs^, mE,mwmxh%t7k 20 

*4*l#ftTU Sfc. f«2fBB£i6;iT?>7j<ltfg£ 
IttJttaLfcK fifE&fttt 1 0-6 o°c«?set*$ 
~2MEtfiIM3T'&5<, 

[0 0 3 2] *»«BO-^«!0«!lSt<fc*Jl£«l«tt. « 
fftlkZt, '&*<DZnSJkft, 

mmit, i®<dr\x, EL&smifi6~maK.t€& 
2 0-2 5\%m&% 0 cna, MftSHHffittttictE 

tt2fti*c 30 
[0 0 3 3] *¥ffl<D£lfflQ.-D€<D£. ? T'&3 0 

<sjgn»j 1 so* 2 >Tia©s 1 <o& 1 mm^t 

Z&olC, 7j<2 5 OnlfCCd SO4 - CdSO. - Hz 
Ot, MmtlTKz Crz 0: t, ElfiMb LTH 
2 S*«k<S£igtf4tf&ta*TCdMSttJ8ft*» 
tc 0 CcoaiSH^, pHtf 7**43:?. 7j<T*<t < toft 

im. 1 1 oxRvmn.ii&mm%T<2mm& 

ILTCd PSt»5MEHfc. 
[0 0 3 4] COfcflteflfcCd PSt»*fCRuC Is 
•3 Hz 0^RuO$Wi^Hl%t*5=fc5(Ci!)DA 40 

fcft. <k < StiEtf & 8k'i&$ 5-6 Ktt 

au n^ntc7,y')-^m^X'3^?snamLrco 1 

1 0 °CT* 2 RHKIRL&tft, 3 5 0 "CT 1 . 5 fflmit 
SHMT'iMLT, ftfc&iSRuOz (1. 0) /Cd 

[C r (0. 1 . 4. 7 6)] mtco 

[0 0 3 5] <»igH«50»3Rtf4 >Hig3lfi£0iJ 1 fCfc 
<^T, Kjffit^LTK* C r ? Or ©ftfcOfCA 1 (N 
Oi ) 3 ^HfflLT, ft«{£Ru0 2 (I. 0) /Cd 

[A 1 (0. 5, 4. 7 6)] S*&fc. 

[oo3 6] <w&mm5>m$m 1 (c^t, 50 
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^mmtbxKz c rz Oi ofthoicHs ?Oz z& 

fflUT, ftM£Ru0 2 (1. 0) /Cd [P (4. 7 
6) ] S*»fc. 

[0037] <m.mm e >sitn» 5 tcts^x. 
mimm^xm&Lm. nxf3 5 o°ct- 1 . sura 

7e»HSlT*WtL, RuCh • 3H 2 0*Ru<D$t 
Itf lli%fc*3J:5fdni*T, fttt&Ru (I. 
0) /Cd [P (4. 7 6) ] Sfc&fc. 
[0 0 3 8] <§J3a#« 7 >«jg$ffi0i| 6 Kfe^T, 
RuC 1 3 • 3H 2 OOfttoOtCN i C 1 2 • 6H2 0 
£N i ®#ffltf 1 St%£&3£^CiPT, ft«SN 
i (1. 0) /Cd [P (4. 7 6) ] Sffifc, 

[0039] <w&mm>m%m6\cts^T. 

ffiltt&fcLThh PO2 ©fttot)»CVC 1 3 *mi 
T, ftMj&N i (1. 0) /Cd [V (4. 7 6) ] S 

[0040] <wmm&m 9 ro* 1 0 >w&mmm i k. 

fcV>T, N i ©^ItfefVfnO. 5, 2. 011% 
tKZ&olZlT, ytteV&Ui (0. 5, 2. 0) /C 
d [P (4. 7 6) ] Smtco 

[0041] <m&%nm 1 1 >sisn»j7{cfc^ 

T, l^HftTOfcjSSPgfctflSLT, mmn i 0 
(1. 0) /Cd [P (4. 7 6) ] SfcfSfco 
[0 0 4 2] <8i31l»J 1 2>§^§3?Mfl7tC:fc^ 

T, N i C 1 2 • 6H2 CXDftbOfCPd (NO3 ) 2 

*ffifflLT. ft«!$*Pd (1. 0) /Cd [P (4. 7 

6) ] S*»ft. 

[0 0 4 3] <Sii^ffifW 1 3 >SigHJIStf!l 1 2 (Cfc^ 
T, il763?HMT'<DJMf£Pi**B&LT, ftfe&(£PdO 
(1. 0) /Cd [P (4. 7 6) ] S Wc„ 
[0 0 4 4] <SBg^«[0! 1 4 >M&£ffim 1 2 ICi3V> 
T. Pd (NO3 ) 2 <Dftt3<?{CRh (NOa ) 3 ZQt 
fflLT, mmnh (1. 0) /Cd [P (4. 7 
6) ] S£f#fco 

[0045] <m&$mm \ 5 >»ig^sg^j 1 2 tssv 

T, Pd (NO3 ) 2 <D\Xb<0\LQo (NO3 ) 2 £1$ 
fflLT, TtMiiCo (1. 0) /Cd [P (4. 7 
6) ] Sfcfffco 

[0 0 4 6] <SiiH»J 1 6>(RI1^AE0| 1 2fC*5^ 
T, Pd (NOa ) 2 Oftfet)(C 1 r C I 3 ^ilfflL 
T, mm\ r (1. 0) /Cd [P (4. 7 6) ] S 

[0047] <m$mm 1 7 >sjgnMij 1 6 tvm 
icmm Lxm mm* cd [p (4. 76)] sjch 

1 PtCU tPt^filtfO. 81S%£&SJ:5K 
10*fc*. a^UHmTO. 5QIHI4 5 0WOiSE7j<ig 
JiT^^ffl LT 4 c m©ER-e*tt3fc*SBW Lfc. *T p 
H««7i:4«S-pft}*Lfca, 1 1 01C-C2BflBe» 

l, 3 5 o*ct- 1. 5RBHft8Bia-p«j«u 
stf 3 5 0 "ex- 1 . 5 ftwrniinm^xm 1 xftm 
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P t (0. 8) /Cd [P (4. 7 6) ] Smtco 

[0048] <wmmm \ 8 >mM^mm \ i 

T, PtO^WitfO. 4H%i:Wcl;9lcLTfM 
MP t (0. 4) /C d [P (4. 7 6)] Smtzo 

Co o 4 9] <mmmm \ 9>§«»ij i nas^ 
t, ptcDt^t^2. omm%t%%&oiciTye¥& 

MP t (2. 0) /C d [P (4. 7 6) ] Smtzo 

[0050] <«ifi$ffitt 2 o >s!$$ft0!i 1 6 1 mm 

fC*«LTlifc«»»*Cd [P (4. 76)] S(CH 
2 P t C 1 6 £P t£$fl#0. 8tl%t&3<J;9{c 10 
An*fc& Sft^BMT'O. 5B#r^4 5 0W<OiSE7kffi 

H#7i:&**T»5l§»Ufc». 1 1 0*CT2«fHieji 
L, COKIftSftfcP t/CdPSt&*£Ru®S*rl 
tfi. oai%fc&s«fc5KRuC 1 3 • 3Hz o^rirn 

* fcft. j; < ea^iffii^ 5-6 mmt 

i$A l ft„ If 6 ft fc X 5 V - ZMWtii T' 3 I, 
1 1 0tT*2l$ia$a£Lfc&. 3 5 0'CT'l. 5Bff5a 

Ttmmmmi&LTmmp t (o. 8)/cd [p 

(4. 7 6) ] S/Ru0 2 (1.0) *£fc„ 20 
[0 0 51] <«jg£J|0!l2 1 >KitH»lj2 OfcfcV* 
T, R u C I 3 • 3H 2 OOtttoDKN i C 1 2 • 6H 
? O^iPAT, tIc^P t (0. 8) /C d [P (4. 

7 6) ] s/n i 0 (1. 0) zmrc 
<mmm®i2 2> 

[0052] mmg&m 1 7 k*5^t, p t ©snitf 

0. 8M%fc&S«fc3fcl/nM*!iP t (0. 8)/ 
C d [P (4. 7 6)] Sfcflfc. 
[0 0 5 3] <Hfijmfl2 3>«$£ft0|7e«tt 
T, N i C 1 z • 6 H 2 OGOftfr^tCC u (N0 3 ) 2 30 
MLTMCu (1. 0) /Cd [P (4. 7 
6) ] Sfcfffc. 



M12 0 0 1-239 164 
10 

[0054] <m&mmz 4 1 

T, C r^£t#2 5ll%fc4S,fc5KglLT3fc 
BlRuO, (1. 0)/Cd [Cr (25)] S&ff 
ft. 

[00 5 5] <mmmm»i2 symmmmmiias^ ■ 

KN i (3. 0) /Cd [P (4. 7 6) ] S*#fc. 

[0056] <%mm 1 ~ 2 3»tf jtew 1 &tf 2 >» 

5iH»Jl~2 5VnWzmmo. 5g£Na 2 S 
ZtgtfO. 2 4*/k N a H z POi«fijb<0. 3 5^ 
;l/T?ifeS*SfR5 0 OilfcAftTfsHU MfltftflJI 
»JtRj£«lllcAn3 0 0rpiT!W*bft3B'5. ttS. 

0 0W©X e 7>-7t%HmMmZ%7<< 

Lft*lRl**"^^DVh^v7^- (Gas Chr 
omatography) Rt/fcia b-> f- (Buret 

t e) ?£!#*rLfc. *«DIS&*TE0^ l »c Wfr 
-To 

[0 0 5 7] <Hffi09 2 4 > ^^Sg0iJ«*56^O— » 

%>o wtmmm\ ncMmtitzmmo. 5 g £N 

a 2 SigtfO. 24*-;k N a H 2 POaiSgtfO. 
3 5t;VT-SI)7k!g?g5 0 OmllCAft, & 1 0 ORtHiC 
frftoT, 2 OBf rattle, Na 2 SO. 2 4 *;MsJ: 
tfNarh P0 2 0. 3 5t;l/*, H9SILT&ALT 

$ 4 0 2 (ml/hr) T*. £jj&0| 1 7 T'ff SftftTk^ 
^414 2 2 (ml/hr) ££(HLfc 0 Jlfttt, 

[0 0 5 8] 
[Si] 



(7) 



11 



RH 20 0 1-239164 
12 







^*^*g(ml/hr) 


sas« i 


RuG 3 (lvrt. *)/Cd [Cr(0, 1)]S 


682 


nmm 2 


Ru0 2 Uvt.*)/Cd[Cr(4. 76) J S 


443 


%mm 3 


Ru0,(lvt. *)/Cd[Al (0. 5)]S 


455 


mmi 4 


Ru0 9 (lwt.X)/Cd[Al<4. 76) ]S 


518 


itttfti 5 


Ru0 2 (hrt.fc)/Cd[P(4.76)]S 


529 




Ru(lwt.»/Cd[P(4. 76) ]S 


440 


3d&0J 7 


Ni(brt.%)/Cd[P(4. 76) ]S 


549 


^ft^J 8 


Ni (hrt.»/Cd[V(4. 76) ]S 


431 


%&9i 9 


Ni (0. 5*t.»/Cd[P(4. 76) ]S 


240 


3E»« 10 


Ni <2wt. »/Cd[P(4. 76) ]S 


360 




Ni0<lvt.»/Cd[P(4. 76)]S 


351 


mmm 12 


Pd(lwt.%)/Cd[P(4. 76) ]S 


408 


S£fi#J 13 


PdOttvt. %)/Cd[P(4; 76)]S 


390 


m&m 14 


Rh(lwt.%)/Cd[P(4. 76)]S 


290 


gffitil 15 


Co(lwt.»/Cd[P(4. 76)]S 


195 


mmn is 


IrUwt. »/Cd[P(4. 76) ]S 


331 


mfom 17 


Pt<0.8vt.»/Cd[P<4. 76)]S 


422 


UlSfll 18 


Pt(0. 4rt.W/Cd[P(4. 76) ]S 


285 


mm\ 19 


Pt(art.»/Cd[P(4. 76) ]S 


280 


20 


Pt (0. 8wt. »/Cd[P<4. 76)]S/Ru0 2 (lwt.» 


661 


msw 21 


Pt (0. 8wt. »/Cd[P(4. 76)]S/NiO (Iwt. %) 


426 


m&m 22 


Pt(0. 8wt.»/Cd[P(4. 78) ]S 


400 


23 


Cu(1.0wt.»/Cd[P(4.76)]S 


120 


ttttfll 1 


Ru0 J {lwt.%)/Cd[Cr(25)]S 


70 


Jtlfefl 2 


Ni(3. 0wt.»/Cd[P(4. 76)]S 


45 



[oo5 9] «±. mmmmgL%tft>*mfcfr *mmmicmt&t><Dt7m&\So 



©tG«rt(cfe^T§aotl0iJS/c{iiiI^(c.fjiJLtf 



[00 6 0] 



(51)Int.Cl.' 
B 0 1 J 37/03 
37/34 
C 0 1 B 3/04 



F I 

B 0 1 J 37/03 
37/34 

C 0 1 B 3/04 



T-73-K 



Z 
A 



(72)£lfl# a £Jfi 

1 w®^ 



4G069 AA02 AA03 AA08 AA09 BA46A 
BB05C BB08C BB09A BB09B 
BB10C BB12C BC02C BC03C 
BC16A BC16B BC31A BC31B 
BC36A BC36B BC54A BC54B 
BC58A BC67A BC67B BC68A 
BC68B BC70A BC70B BC71A 
BC73B BC72A BC72B BC74A 
BC74B BC75A BC75B BD07A 
BD07B BD08A BD08B CC33 
FB08 FB30 FB57 FC06 FC07 
FC08 FC09 



